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1

Notification [510(k)] Submissions for 2

Ultrasonic Diathermy Devices 3

Draft Guidance for Industry and Food and 4

Drug Administration Staff 5
6

This draft guidance, when finalized, will represent the current thinking of the Food and Drug 7
Administration on this topic.  It does not establish any rights for any person and is not binding 8
on FDA or the public.  You can use an alternative approach if it satisfies the requirements of 9
the applicable statutes and regulations.  To discuss an alternative approach, contact the FDA 10
staff responsible for this guidance as listed on the title page. 11

Introduction 12

Among other requirements in the Federal Food, Drug, and Cosmetic Act (FD&C Act) and its 13
implementing regulations, ultrasonic diathermy devices, also known as ultrasonic therapy or 14
physiotherapy products, must comply with 21 CFR Part 1010 and 1050.10.  This draft guidance 15
document describes FDA’s recommendations for the performance standard requirements in 21 16
CFR 1050.10 particular to ultrasonic diathermy devices when a manufacturer has otherwise 17
complied with certain International Electrotechnical Commission (IEC) standards.  Because 18
conformance to certain IEC standards identified in this draft guidance adequately addresses the 19
technical concerns intended to be addressed by the performance standard requirements of 21 20
CFR 1050.10, FDA does not intend to consider whether firms that provide a declaration of 21
conformity and indicate conformance to applicable IEC standards also comply with 21 CFR 22
1050.10.  23

24
In addition, this draft guidance document also provides recommendations for information to 25
provide in 510(k) submissions for these ultrasonic diathermy devices.  26

27
For the current edition of the FDA-recognized standards referenced in this document, see the 28
FDA Recognized Consensus Standards Database Web site at 29
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm. 30

31
FDA's guidance documents, including this draft guidance, do not establish legally enforceable 32
responsibilities.  Instead, guidances describe the Agency's current thinking on a topic and should 33
be viewed only as recommendations, unless specific regulatory or statutory requirements are 34
cited.  The use of the word should in Agency guidances means that something is suggested or 35
recommended, but not required.  36

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm
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37

Ultrasonic therapy devices are both medical devices, under section 201(h) of the FD&C Act, and 38
electronic products, under section 531(2) of the FD&C Act.  Ultrasonic therapy devices must 39
comply with radiation safety performance standards in 21 CFR Parts 1010 (Performance 40
standards for electronic products: general) and 1050.10 (Ultrasonic Therapy Products), as 41
required by section 534 of the FD&C Act (a subsection of subchapter C Electronic Product 42
Radiation Control (EPRC)). 43

FDA recognizes that there are a number of consensus standards from the IEC with which other 44
countries require conformance or recognize.  In particular, a number of countries, including the 45
United States (U.S.), recognize the following IEC standards: IEC 60601-2-5: Medical electrical 46
equipment - Part 2-5: Particular requirements for the basic safety and essential performance of 47
ultrasonic physiotherapy equipment and IEC 61689: Ultrasonics - Physiotherapy systems - Field 48
specifications and methods of measurement in the frequency range 0.5 MHz to 5 MHz (2013).  49
This means that manufacturers distributing products in both the U.S. and these other countries 50
might have to ensure conformance of their products with IEC standards as well as comply with 51
FDA regulatory requirements.  Complying with FDA regulations and conforming to the 52
identified IEC standards can cause manufacturers to duplicate their efforts.  53

FDA acknowledges the advantages of a universal set of device-specific criteria and requirements 54
and believes that conformance with certain IEC standards would provide at least the same level 55
of protection of the public health and safety from electronic product radiation as the FDA 56
performance standards for ultrasonic therapy products.  Therefore, FDA does not intend to 57
consider whether firms comply with certain requirements of 21 CFR 1050.10 if firms provide a 58
declaration of conformity under section 514(c) of the FD&C Act to the relevant provisions of the 59
currently FDA-recognized versions of the IEC 60601-2-5 and IEC 61689 standards.  Further 60
description of the declaration of conformity for IEC 60601-2-5 and IEC 61689 is in Section IV 61
of this document. Submitting such a declaration or conformity does not negate other 62
requirements under the FD&C Act and its implementing regulations, including submission of a 63
510(k). Recommendations regarding the device-specific content of a 510(k) submission are 64
located in Section V of this document. 65

Scope 66

The scope of this document is limited to ultrasonic diathermy products regulated under 21 CFR 67
890.5300(a), product codes IMI and PFW, and are class II devices.    68

69
This draft guidance is applicable to ultrasonic diathermy (physiotherapy) devices for use in 70
applying therapeutic deep heat for selected medical conditions such as relief of pain, muscle 71
spasms, and joint contractures.  This guidance only relates to equipment employing ultrasonic 72
energy at a frequency beyond 20 kilohertz using a single plane circular transducer per treatment 73
head producing non-convergent beams perpendicular to the face of the treatment head (i.e., 74
collimated or divergent).    75
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76
Other medical devices that include the use of ultrasound are regulated outside of 21 CFR 77
890.5300(a) and are excluded from the scope of this guidance. Excluded medical devices 78
include, but are not limited to: 79

80
· devices in which ultrasound waves are intended to destroy conglomerates (for example 81

stones in the kidneys or the bladder) or tissue of any type; 82
83

· devices in which a tool is driven by ultrasound (for example surgical scalpels, 84
phacoemulsifiers, dental scalers or intracorporeal lithotripters); 85

86
· devices in which ultrasound waves are intended to sensitize tissue to further therapies (for 87

example radiation or chemotherapy); 88
89

· devices in which ultrasound waves are intended to treat cancerous (i.e., malignant) or pre-90
cancerous tissue, or benign masses, such as High Intensity Focused Ultrasound (HIFU) or 91
High Intensity Therapeutic Ultrasound (HITU); and 92

93
· devices in which ultrasound is intended for aesthetic purposes. 94

Policy Clarification on Compliance with 21 CFR 1050.10 95

Submitting a declaration of conformity to the IEC ultrasound physiotherapy standards (IEC 96
60601-2-5 and IEC 61689) under section 514(c) of the FD&C Act meets most of the 97
requirements in 21 CFR 1050.10 and provides at least the same level of protection of the public 98
health and safety as compliance with 21 CFR 1050.10.  Thus, FDA does not intend to confirm 99
compliance with the requirement to demonstrate compliance with the performance standards for 100
ultrasonic diathermy devices in 21 CFR 1050.10, as long as you do not attempt to conform to 101
aspects of both the IEC ultrasound physiotherapy standards and the performance standards in 21 102
CFR 1050.10.  In either case, the information listed in Section V should be provided in a 103
premarket submission. 104

105
Manufacturers of ultrasonic diathermy products for which an applicable EPRC performance 106
standard is in effect, including those that conform to applicable IEC standards to meet EPRC 107
performance standards, must provide certifications for their products (see 21 CFR 1010.2(a)).  108
To properly certify their product, manufacturers must furnish product certifications to dealers or 109
distributors, at the time of delivery, that the product conforms to applicable standards in Chapter 110
J (Radiological Health) of Title 21 of the CFR (see 21 CFR 1010.2(a)).  111

112
The certification must be provided on a label or tag permanently affixed to or inscribed on the 113
product so as to be legible, readily accessible to view when the product is fully assembled for 114
use, and the label or tag must be in the English language (see 21 CFR 1010.2(b)).  FDA does not 115
intend to confirm compliance with 21 CFR 1010.2 for manufacturers that conform to IEC 60601-116
2-5 and IEC 61689, and who use the following statement on the certification label or tag:  117
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118
“Complies with 21 CFR Subchapter J, except for conformance with IEC 60601-2-5 and 119
IEC 61689 instead of the performance standards in 21 CFR 1050.10. See for more 120
information FDA’s guidance ‘Policy Clarification and Premarket Notification [510(k)] 121
Submissions for Ultrasonic Diathermy Devices,’ dated August 31, 2017.”  122
 123

Under 21 CFR 1010.2(c), this certification must be based upon a test, in accordance with the 124
standard, of the individual article to which it is attached or upon a testing program that is in 125
accordance with good manufacturing practice.  The manufacturer’s quality system should 126
address various aspects of radiation safety and conformity to standards through design controls.  127
Testing results should be documented and placed in the firm’s records. 128

129
In addition, FDA does not intend to enforce requirements for product reports, supplemental 130
reports, and annual reports as specified in 21 CFR 1002.1 and 21 CFR 1002.2 for these devices 131
for ultrasonic therapy devices cleared for marketing. 132

133

510(k) Submission Recommendations 134

A. Device Description 135

Per 21 CFR 890.5300, an ultrasonic diathermy device for use in applying therapeutic deep heat 136
for selected medical conditions is a device that applies to specific areas of the body ultrasonic 137
energy at a frequency beyond 20 kilohertz and that is intended to generate deep heat within body 138
tissues for the treatment of selected medical conditions such as relief of pain, muscle spasms, and 139
joint contractures, but not for the treatment of malignancies.  Ultrasonic diathermy devices for 140
therapy produce high-frequency sound waves that travel deep into tissue and create mild 141
therapeutic heat.  Generally, therapeutic deep heat is generated if a sustained temperature 142
increase to 41°C – 45°C is achieved.1  The sound waves are transmitted through a treatment head 143
that the therapist applies to the skin with gentle, circular movements in most cases.  A 144
hypoallergenic gel aids in the transmission of the ultrasonic energy. This gel, along with 145
continuous movement of non-stationary applicators, mitigates overheating at the skin surface.  146

There are three general beam types for ultrasonic devices:  convergent (or focusing), 147
collimated, and divergent.  The treatment head of an ultrasonic diathermy device should 148
produce a beam that is either collimated or divergent.  Please see Appendix A for these and other 149
definitions of terms used in this guidance. Also, for additional relevant definitions, please see the 150
currently FDA-recognized versions of IEC 61689 and IEC 60601-2-5. 151

                                                 
1 Guy, A.W., J.F. Lehmann, and J.B. Stonebridge, Therapeutic applications of electromagnetic power. Proceedings 
of the IEEE, 1974. 62(1): p. 55-75. 
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152
including (but not limited to) model designation, design, patient contact materials, and control 153
panel and system operation.  For those who submit a declaration of conformity to the IEC 154
standards, the following information should be included (as applicable) in your 510(k) 155
submission. The following information is based on the IEC consensus standards definitions and 156
terminology. If you choose to comply with the FDA performance standard in 21 CFR 1050.10, 157
you should provide similar information to what is described below, but follow the definitions and 158
terminology found in that performance standard.  159

160

· Quantitative indicators should be included for the output power and effective intensity in 161
continuous wave mode of operation and temporal-maximum intensity and temporal-162
maximum output power in amplitude-modulated mode.  The output power indication should 163
not differ from the actual value by more than ±20% of the actual value.       164

· Generator labeling should include a unique serial number, the acoustic working frequencies, 165
and waveform type (continuous or amplitude modulated (pulsed)).  If the amplitude is 166
modulated or pulsed, the generator labeling also should include a description or picture of the 167
output waveform, along with values for the pulse duration, pulse repetition period, and duty 168
factor. If multiple modulation settings are possible, then the description or picture should be 169
for the minimum duty factor. 170

· Adequate description of the spatial distribution of the ultrasonic radiation field and the 171
orientation of the field with respect to the treatment head should be provided.  This can 172
include a textual discussion with diagrams, plots, or photographs representative of the beam 173
pattern.  If there is more than one ultrasonic transducer, they are intended to operate 174
simultaneously and their positions are not fixed relative to each other, then the description 175
must specify the spatial distribution of the ultrasonic radiation field emitted by each 176
ultrasonic transducer and present adequate examples of the combination field of the 177
ultrasonic transducers with regard to safe use. 178

· Generators that operate in the pulsed mode and have controls to vary the pulse width and/or 179
pulse repetition period should provide the user with an indication of the magnitude of these 180
quantities.  This indication could be provided by a meter or by markings on the control itself. 181

· Generators for which the ultrasonic frequency is variable should provide the user with an 182
indication of the frequency being used at the time of treatment. 183

· Treatment head labeling should include its rated output power, the effective radiating area, 184
the beam non-uniformity ratio, the beam type, a unique serial number, acoustic working 185
frequency, and a designation of the specific generator for which the treatment head is 186
intended.  If a treatment head has been designed for interchangeability such that it is not 187
possible to specify a particular generator unit, this should be stated and the method by which 188
interchangeability is achieved should be described. 189

· An adjustable timer that de-energizes the output after a preselected operating period should 190
be incorporated into the device.  The timer should have a range not exceeding 30 min and an 191
accuracy of better than ±10% of setting. 192
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193
treatment head intended for hand-held use should be less than 100 mW/cm2 when measured 194
as described in IEC 60601-2-5. 195

· Any unique features or technological characteristics of the subject device should be 196
described, including for example, but not limited to, descriptions of the types of applicators 197
(e.g. hand-held applicators, stationary applicators enabling hands-free operation, etc.), 198
multiple modes or frequencies. 199

· Adequate description of the possible range of temperature rise should be provided for a fixed 200
applicator with, if relevant to the device, an explanation that moving the applicator could 201
lower spatial peak temperatures (hot spots) and raise spatial minimum temperatures (cold 202
spots). 203

· A description (or picture) of the ultrasound field(s) should be provided. 204

B. Predicate Comparison  205

Per 21 CFR 807.87(f), the 510(k) must include a comparison of the proposed device to a legally 206
marketed predicate device and provide information to show how the proposed device is similar 207
to and different from the predicate.  Predicate 510(k) numbers and side-by-side comparisons, 208
whenever possible, are desirable; for example, using a tabular format as shown below.  This type 209
of information should be provided for each treatment head and each acoustic working frequency 210
available.  In addition, you should identify and compare any accessories intended for use with 211
the device. 212

213
Description Subject Device Predicate Device 
Indications for Use 
Manufacturer 
Console/Generator Dimensions (L x W x H 
cm) 
Treatment Head Dimensions (L x W x H cm) 
Console/Generator Weight (kg) 
Treatment Head Weight (kg) 
Power Supply 
Leakage Current 
Crystal Material 
Technology of ultrasound generation (e.g., 
piezoelectric, magnetostrictive) 
Treatment Mode(s) 
Beam Type  (collimated or divergent) 
Transducer Diameter (cm) 
Acoustic Working Frequency and Accuracy 
(MHz) 
Effective Radiating Area and Accuracy (cm2) 
Beam Nonuniformity Ratio (not to exceed 8*)                                 
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Description Subject Device Predicate Device
and Accuracy  
Output Mode: (Continuous Wave/Amplitude –
Modulated Wave) 
Maximum Timer Setting and Accuracy (not to 
exceed 30 min*) 
Beam Maximum Intensity and Accuracy 
(W/cm2) 
Maximum Values of the following Powers and Intensities (max settings) 
 Maximum Value of the Output Power (Rated 
Output Power ) and Accuracy (W) 
Maximum Value of the Effective Intensity and 
Accuracy (Not to exceed 3 W/cm2 *)  
For Amplitude Modulated Waves  
Pulse Duration and Accuracy (s) 
Pulse Repetition Period and Accuracy (s)  
Duty Factor and Accuracy (%) 
Maximum Value of the Temporal-Maximum 
Output Power and Accuracy (W)  
Maximum Value of the Temporal-Maximum 
Intensity and Accuracy (W/cm2) 
Ratio of Temporal Maximum Output Power to 
the Output Power  
Temperature Specifications 
Peak Temperature Rise vs. Time and Tissue 
Depth to Maximum Treatment Time (for fixed 
Treatment Head Placement) (deg C) 
Maximum Patient Contact Surface 
Temperature of Treatment Head under 
Simulated or Actual Use Conditions for all 
Operating Conditions (Continually operated 
for maximum treatment time) (deg C) 

* Per the IEC 60601-2-5 standard 214

C. Software  215

Software in ultrasonic diathermy devices ensures that appropriate energy is delivered to the 216
patient. Adequate software performance testing provides assurance that the device is operating as 217
intended and within safe parameters.       218

Please refer to FDA’s Guidance for the Content of Premarket Submissions for Software 219
Contained in Medical Devices, 220
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm0221                          

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089543.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089543.htm
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222
submission. The Software Guidance outlines the type of documentation to be provided based on 223
the “level of concern” associated with the device. FDA generally considers the software for 224
ultrasonic diathermy devices to present a “Major” level of concern.  You should also refer to 225
FDA’s guidance, General Principles of Software Validation 226
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm0227
85281.htm) for software development practices. 228

We recommend that you provide a full description of the software/firmware supporting the 229
operation of the subject device following the software guidance, commensurate with the 230
appropriate level of concern. This recommendation applies to original devices as well as to any 231
software/firmware changes made to already-marketed devices. Changes to software must be 232
revalidated and reverified in accordance with 21 CFR 820.30(f), (g), and (i), and documented in 233
the Design History File in accordance with 21 CFR 820.30(j).  Some software changes might 234
warrant the submission of a new 510(k). (See 21 CFR 807.81(a)(3)). 235

If appropriate, you should also provide information on the Cybersecurity aspects of your device. 236
For more information on this topic, please see FDA’s guidance Content of Premarket 237
Submissions for Management of Cybersecurity in Medical Devices 238
(http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocumen239
ts/ucm356190.pdf). 240

241
If the device includes off-the-shelf software, you should provide the additional information  242
recommended in the FDA’s guidance documents titled Guidance for Industry, FDA Reviewers 243
and Compliance on Off-the-Shelf Software Use in Medical Devices 244
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu245
ments/ucm073779.pdf) and Guidance for Industry: Cybersecurity for Networked Medical 246
Devices Containing Off-The-Shelf (OTS) Software 247
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu248
ments/ucm077823.pdf), which provide additional information regarding medical devices 249
utilizing off-the-shelf software. 250

251
Overall, the documentation related to the software contained in the medical device should, 252
among other things, provide sufficient evidence to describe the role of the software included in 253
the device, and performance testing to demonstrate that the software functions as designed. 254

D. Biocompatibility 255

Ultrasonic diathermy devices contain patient-contacting materials, which, when used for their 256
intended purpose (i.e., contact type and duration), could induce a harmful biological response. 257
You should determine the biocompatibility of all patient-contacting materials present in your 258
device. If the device is identical in composition and processing to a legally marketed predicate 259
device with a history of successful use, you may reference previous testing experience or 260
literature, if appropriate. 261

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm089543.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm085281.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm085281.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm085281.htm
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm356190.pdf
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm356190.pdf
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm073778.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm073778.htm
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm073779.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm073779.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077823.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077823.pdf
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262
If you are unable to identify a legally marketed predicate device intended for use with a similar 263
location/duration of contact that uses the same materials as used in your device, we recommend 264
that you conduct and provide a biocompatibility risk assessment. The assessment should explain 265
the relationship between the identified biocompatibility risks, the information available to 266
mitigate the identified risks, and any knowledge gaps that remain. You should then provide any 267
biocompatibility testing or other evaluations that were conducted to mitigate any remaining risks. 268

269
We recommend that you follow FDA’s guidance Use of International Standard ISO-10993, 270
‘Biological evaluation of medical devices - Part 1: Evaluation and testing within a risk 271
management process,’272
(http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocumen273
ts/ucm348890.pdf), which identifies the types of biocompatibility assessments that should be 274
considered and recommendations regarding how to conduct related tests. 275

276
Per ISO 10993-1 and FDA’s guidance (Attachment A), ultrasonic diathermy devices are 277
considered “Surface device,” “Intact skin,” “A – limited” contact duration. Therefore, the 278
following endpoints should be addressed in your biocompatibility evaluation: 279

280

· Cytotoxicity 281
· Skin sensitization 282
· Irritation testing 283

Differences in formulation, processing, sterilization, or device surface properties (e.g., nano 284
structuring) that could affect biocompatibility of the final product might warrant additional 285
biocompatibility evaluation and testing. 286

In addition, ultrasonic diathermy device 510(k) submissions should include the following 287
information about the transmission media used with the ultrasonic diathermy device: 288

Transmission media such as an acoustic coupling gel is used to acoustically couple the 289
transducer to the body surface. Such gel is considered a device under the FD&C Act, and thus, 290
the gel must have marketing clearance. 2  If the gel already has received marketing clearance, the 291
510(k) number should be provided.  If the gel has not received marketing clearance, an 292
appropriate predicate device(s) must be identified.  In general, to establish substantial 293
equivalence as required by section 513(f) of the FD&C Act, you must identify a predicate device 294
with the same intended use and technological characteristics (such as measured sound velocity, 295
acoustic impedance, and sound attenuation) to compare with the subject coupling gel (see section 296
513(i) of the FD&C Act).  In addition, the gel formulation; biocompatibility evaluation; labeling, 297
including directions for use and shelf life/expiration information, should be provided. 298
                                                 
2 It should be noted ultrasound coupling media are cleared under 21 CFR 892.1570, product code MUI. 

http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
http://www.fda.gov/downloads/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm348890.pdf
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299
(EMC) 300

Ultrasonic diathermy devices are medical electrical equipment and therefore may fail to operate 301
properly in the presence of electromagnetic disturbance.  Ultrasonic diathermy devices should be 302
tested to demonstrate that they perform as intended anticipated in their intended use 303
environment.  We recommend that this testing be performed as described in the currently FDA-304
recognized versions of the following standards for medical electrical equipment safety and 305
electromagnetic compatibility: 306

· AAMI ANSI ES60601-1: Medical electrical equipment - Part 1: General requirements 307
for basic safety and essential performance 308

· AAMI ANSI IEC 60601-1-2: Medical electrical equipment - Part 1-2: General 309
requirements for basic safety and essential performance - Collateral standard: 310
Electromagnetic disturbances - Requirements and tests 311

If submitting a declaration of conformity under section 514(c) of the FD&C Act to the above 312
standards, we recommend that appropriate supporting test data and analysis be provided because 313
this series of standards includes general methods with multiple options and, in some cases, does 314
not include specific acceptance criteria or address assessment of results. For additional 315
information on providing electromagnetic compatibility information in a premarket submission, 316
please see FDA’s guidance, Information to Support a Claim of Electromagnetic Compatibility 317
(EMC) of Electrically-Powered Medical Devices 318
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu319
ments/UCM470201.pdf.) 320

F. Wireless Technology 321

If your ultrasonic diathermy device incorporates radiofrequency wireless technology such as 322
Bluetooth, IEEE 802.11 (Wi-Fi™) or RFID (radio frequency identification) technology, testing 323
beyond what is specified in the IEC 60601 standards (referenced in section V.E. above) is 324
recommended to demonstrate that the wireless device functions will perform as intended in 325
environments with other wireless products. In the design, testing, and use of wireless medical 326
devices, the correct, timely, and secure transmission of medical data and information is essential 327
for the safe and effective use of both wired and wireless medical devices and systems. Particular 328
points to address include quality of service needed, data integrity, coexistence, security, and 329
EMC of the wireless signals. Due to the increased use of RF wireless technology that operates in 330
the same frequency range, you should carefully address RF wireless coexistence through testing 331
of the device with other common applications of RF wireless technology that can be expected to 332
be present in the environment of use. If your device or system is expected to have two or more 333
like devices operating wirelessly in close proximity to one another (e.g., mobile or body worn 334
devices located in a waiting room or the same room of a home), the ability to so operate should 335
also be tested. We recommend that you consult FDA’s guidance, Radio-Frequency Wireless 336

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM470201.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM470201.pdf
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337
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu338
ments/ucm077272.pdf) for additional recommendations on this topic. 339

G. Labeling 340

The premarket notification must include proposed labeling in sufficient detail to satisfy the 341
requirements of 21 CFR 807.87(e).  Proposed labels and labeling sufficient to describe the 342
ultrasonic diathermy device, its intended use, and the directions for use must be provided. As a 343
prescription device, ultrasonic therapy devices are exempt from having adequate directions for 344
use under section 502(f)(1) of the FD&C Act (21 U.S.C. § 352(f)(1)) as long as the conditions in 345
21 CFR 801.109 are met. For instance, labeling must include adequate information for 346
practitioner use of the device, including indications, effects, routes, methods, frequency and 347
duration of administration and any relevant hazards, contraindications, side effects and 348
precautions. (21 CFR 801.109(d)). 349

In addition to the labeling requirements in 21 CFR part 801 and 1010.2 and 1010.3, each 350
ultrasonic therapy product is subject to the labeling requirements in 21 CFR 1050.10(d).  These 351
labeling requirements are: 352

1) The generator housing must include a legible or clearly visible tag or label permanently 353
affixed or inscribed with the following information (21 CFR 1050.10(d)(3), 21 CFR 354
1050.10(d)(5), and 21 CFR 1010.3(a)): 355
a) the full name and address of the manufacturer of the device; 356
b) the place and month and year of manufacture (e.g. Manufactured: <Insert Month and 357

Year of Manufacture>); 358
c) the brand name, model designation, and unique serial number or other unique 359

identification so that it is individually identifiable; 360
d) the acoustic working frequencies (unless there is an operation control for varying this 361

quantity); 362
e) the type of waveform (e.g. continuous wave or amplitude modulated); and 363
f) for amplitude modulated waveforms, a description or picture of the output waveform, 364

along with values for the pulse duration, pulse repetition period, and duty factor. If 365
multiple modulation settings are possible, then the description or picture should be for the 366
minimum duty factor. 367

2) Each applicator must bear the following information; its rated output power in watts, the 368
acoustic working frequencies, the effective radiating area in square centimeters, the beam 369
non-uniformity ratio, the beam type, and a designation of the specific generator of the 370
equipment for which the treatment head is intended. (21 CFR 1050.10(d)(4)).  In addition, 371
the brand name, model designation, and unique serial number or other unique identification 372
must be included so that it is individually identifiable. 373

3) Each operation control must be clearly labeled identifying the function controlled and, where 374
appropriate, the units of measure of that function. (21 CFR 1050.10(d)(1)).  If a separate 375

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077272.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm077272.pdf
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376
units of measure of that function is required for the indicator but not for the control. 377

4) Each service control that is accessible without displacement or removal of any part of the 378
ultrasonic therapy product must be clearly labeled, identifying the function controlled and 379
must include the phrase "for service adjustment only." (21 CFR 1050.10(d)(2)). 380

(1) Contraindications 381
Based on known risks associated with this device type, we recommend including the following 382
contraindications, as applicable, in the instructions for use. Sample language is provided in 383
italics.  If you believe that any of these contraindications are not applicable to your device, you 384
should provide a justification for each omission in your 510(k) submission. 385

1. Patients with an implanted medical device other than a pacemaker such as implanted deep 386
brain stimulation device 387

2. Near brain, cervical ganglia, spine, laminectomy sites (can cause spinal-cord heating) 388
3. Near the reproductive organs 389
4. Total hip arthroplasties with methylmethacrylate or high density polyethylene. These have a 390

high coefficient of absorption, more than soft tissue, and the prosthesis could loosen due to 391
unstable cavitation in the cement 392

5. Arthroplasties—the effect on bony ingrowth arthroplasties is not well defined; for this reason 393
the most prudent course is avoiding ultrasonic therapy over these areas 394

6. Over or near bone growth centers until bone growth is complete  395
7. Over the thoracic area if the patient is using a cardiac pacemaker        396
8. In an area of the body where a malignancy is known to be present 397
9. In an area of the body where infectious disease is present 398
10. Blood vessels in poor condition should not be treated as the vessel walls could rupture as a 399

result of the exposure 400
11. Patients suffering from cardiac disease should not receive treatment over the cervical 401

ganglia, the stellate ganglion, the thorax in the region of the heart, or the vagus nerve, as a 402
reflex coronary vasospasm might result. Only low intensities and short treatment times 403
should be used if these patients are treated in other areas because the stimulation of 404
practically any afferent autonomic nerve (especially the vagus nerve) in the body could cause 405
a change in cardiac rate 406

12. Patients with thrombophlebitis or other potentially thromboembolic diseases should not be 407
treated because a partially disintegrated clot could result in an obstruction of the arterial 408
supply to the brain, heart or lungs  409

13. Over a healing fracture 410
14. Over the eye  411
15. Over the pregnant uterus  412
16. Over ischemic tissues in individuals with vascular disease where the blood supply would be 413

unable to follow the increase in metabolic demand 414
17. Over areas of recent bleeding or hemorrhage 415
18. Over areas of active tuberculosis 416
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417
We recommend including the following warnings in the instructions for use.  418

1. The treatment head should be moved continuously during treatment to avoid discomfort and 419
burns. 420

2. An appropriate coupling medium should be used in order to ensure energy transmission to 421
the tissue. 422

(3) Precautions  423
We recommend including the following precautions in the instructions for use regarding use 424
of the device over these areas or on patients with these conditions. 425

1. Over anesthetized areas 426
2. On patients with hemorrhagic diatheses 427
3. Over areas where there is sensory impairment or sensory loss 428
4. Over acute skin conditions such as eczema, dermatitis, etc 429
5. Over the anterior aspect of the neck 430
6.   On patients who are febrile 431

H. Cleaning and Reprocessing432

Under section 502(f)(1) of the FD&C Act and its implementing regulations found in 21 CFR Part 433
801, a device must have adequate directions for use, which include instructions on preparing a 434
device for use.  See 21 CFR 801.5(g). Prescription devices are exempt from this adequate 435
directions for use requirement as long as certain conditions are met, including that the labeling 436
bear “information for use, including indications, effects, routes, methods, and frequency and 437
duration of administration, and any relevant hazards, contraindications, side effects, and 438
precautions under which practitioners licensed by law to administer the device can use the device 439
safely and for the purpose for which it is intended…” 21 CFR 801.109(d).  Instructions on how 440
to reprocess a reusable device are critical to ensure that a device is appropriately prepared for its 441
initial and subsequent uses; and thus, such instructions are considered a condition for exemption 442
from adequate directions for use under 21 CFR 801.109.  For recommendations regarding the 443
development and validation of reprocessing instructions in your proposed device labeling, please 444
refer to FDA guidance, Reprocessing Medical Devices in Health Care Settings: Validation 445
Methods and Labeling - Guidance for Industry and Food and Drug Administration Staff 446
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu447
ments/UCM253010.pdf). 448

449

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM253010.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM253010.pdf
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450
451

Glossary of Terms 452
For the purposes of this guidance, the following terminology and definitions are provided to 453
facilitate consistency.  454

Active Area Coefficient 455
quotient of the active area gradient, m, and the beam cross-sectional area at 0,3 cm from the face 456
of the treatment head, ABCS(0,3) 457

Active Area Gradient 458
gradient of the line connecting the beam cross-sectional area at 0,3 cm from the face of the 459
treatment head, ABCS(0,3), and the beam cross-sectional area at the position of the last axial 460
maximum acoustic pressure, ABCS(zN), versus distance 461

Amplitude Modulated Wave 462
wave in which the ratio pp / √2prms at any point in the far field on the beam alignment axis is 463
greater than 1.05, where pp is the temporal-peak acoustic pressure and prms is the r.m.s. acoustic 464
pressure 465

466
Acoustic Working Frequency 467
frequency of an acoustic signal based on the observation of the output of a hydrophone placed in 468
an acoustic field. The signal is analyzed using the zero-crossing frequency technique 469

470
Attachment Head 471
accessory intended to be attached to the treatment head for the purpose of modifying the 472
ultrasonic beam characteristics 473

474
Beam Axis  475
straight line joining two points of spatial-peak temporal-peak acoustic pressure on two plane 476
surfaces parallel to the faces of the treatment head. One plane is at a distance of approximately 477
ERA/(πλ) where ERA is the Effective Radiating Area of the treatment head and λ is the 478
wavelength of the ultrasound corresponding to the nominal value of the acoustic-working 479
frequency. The second plane surface is at a distance of either 2ERA/(πλ) or ERA/(3πλ), 480
whichever is the more appropriate. For the purposes of alignment, this line may be projected to 481
the face of the treatment head 482

483
Beam Maximum Intensity 484
product of the beam non-uniformity ratio and effective intensity 485
Note 1: Beam maximum intensity is expressed in watt per square meter (W/m2). 486

487
Beam Non-uniformity Ratio (BNR) 488
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489
the r.m.s. acoustic pressure, where the spatial average is taken over the effective radiating area 490

491
Beam Type 492
descriptive classification for the ultrasonic beam in one of three types: collimated, convergent or 493
divergent 494

495
Collimated 496
beam for which the active area coefficient, Q, obeys the following inequality: – 0.05 cm-1 ≤ Q ≤ 497
0.1 cm-1 498

499
Continuous Wave 500
wave in which the ratio pp/√2prms, at any point in the far field on the beam alignment axis, is less 501
than or equal to 1.05, where pp is the temporal-peak acoustic pressure and prms is the r.m.s. 502
acoustic pressure 503

504
Divergent 505
beam for which the active area coefficient, Q, obeys the following inequality: Q > 0.1 cm-1 506

507
Duty Factor 508
ratio of the pulse duration to the pulse repetition period 509

510
Effective Intensity 511
intensity given by Ie = P/AER where P is the output power and AER is the effective radiating area 512

513
Effective Radiating Area (ERA) 514
beam cross-sectional area determined at a distance of 0.3 cm from the front of the treatment 515
head, ABCS(0,3), multiplied by a dimensionless factor, equal to 1.354 516
Note 1: Beam cross-sectional area is expressed in centimeter squared (cm2). 517
Note 2: This may be thought of as the area of the face of the treatment head which transmits 518
100% of the total output power. 519

520
Last Axial Maximum Acoustic Pressure 521
The last spatial relative maximum rms acoustic pressure measured outward from the transducer, 522
along the Beam Axis 523

524
Output Power 525
time-average ultrasonic power emitted by a treatment head of ultrasonic physiotherapy 526
equipment into an approximately free field under specified conditions in a specified medium, 527
preferably in water 528
Note: Output power is expressed in watts (W). 529

530
Pulse Duration 531
time interval beginning at the first time the pressure amplitude exceeds a reference value and 532
ending at the last time the pressure amplitude returns to that value. The reference value is equal 533
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534
and minimum pressure amplitude 535
Note: Pulse duration is expressed in seconds (s). 536

537
Pulse Repetition Period 538
time interval between two equal moments in time of successive pulses or tone-bursts 539
Note: Pulse repetition period is expressed in seconds (s). 540

541
Rated Output Power 542
maximum output power of the ultrasonic physiotherapy equipment at the rated value of the 543
mains voltage, with control settings configured to deliver maximum output power 544
Note: Rated output power is expressed in watts (W). 545

546
Temporal-Maximum Intensity 547
in the case of an amplitude modulated wave, the ratio of the temporal-maximum output power to 548
the effective radiating area 549

550
Temporal-Maximum Output Power 551
in the case of an amplitude modulated wave, a function of the actual output power, the temporal-552
peak acoustic pressure and the r.m.s. acoustic pressure. (It is equal to the output power divided 553
by the duty factor.) 554

555
Treatment Head 556
assembly comprising an ultrasonic transducer and associated parts for local application of 557
ultrasound to the patient. 558
Note: A treatment head is also referred to as an applicator. 559

560
Ultrasound 561
acoustic oscillation whose frequency is above the high-frequency limit of audible sound (about 562
16 kHz) 563

564
Ultrasonic Physiotherapy Equipment (also referred to as equipment) 565
equipment for the generation and application of ultrasound to a patient for therapeutic purposes 566
Note: Essentially the equipment comprises a generator of electric high-frequency power and a 567
transducer for converting this to ultrasound. 568

569
Ultrasonic Transducer 570
device component capable of converting electrical energy to mechanical energy within the 571
ultrasonic frequency range and/or reciprocally of converting mechanical energy to electrical 572
energy. 573
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